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TITLE: 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Neft! 4 gaz, 1959, A 
Nr 1, pp 9-12 (USSR) / 


ABSTRACT: The peninsula Apsheron and the surrounding regions are 
characterized by mud volcanoes which are closely connected 
with oil and gas deposits. The archipelago nea: Baku possesses 
a series of mud volcanoes which are the remainders of volcanoes. 
The article gives a brief summary of these small islands and 
then goes on to describe the eruption which ocwrred on the 
small island of Banka Makarova on October 15, 1958. Banka 
Makarova is located south of the island Pesshanyy, 40 km south 
of Baku. The eruption took place « 9:50 PM, “1e height of the 
flame: was 200 m, its width at the bottom about 50 m. 2 to 3 
repeated explosions were observed during one powerful eruption 
lasting 30 to 40 minutes. A water vapor cloud was clearly 
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from 140 km west of Baku, from Shemakha (100 km northwest of 
Baku) and Lenkoran'! (200 km southwest of Baku}. 30 to 40 minutes 
after the eruption the several fires started on Banka Makarova 
were extinguished by the motor boat "Shkval" and the fire boat 
of the UPO ‘Administration of Fire Security). Next day the 
author and a team of geologista of the RNP (Ministry of the 
Petroleum Industry) of the Azerbaydzhanskaya SSR visited the 
site of the eruption. A few currents starting from submarine 
sources were observed. Among these, two gas cirrents of 
especially great pulsation antensity were noted.-The mud 
volcano of Banka Makarova is one of the biggest submarine 
volcanoes of the Caspian trough. Eruptions of the voleano 
occurred in 1875, 1906, 1912, 1921, 1925, 1933 and 1941. Since 
1951 the area has been subjected to extensive geological and 
geophysical investigations. Prospecting was done in 1955 and 
1956. At depths ranging from 1770 to 3384 m horizons ecne 
taining profitable amounts of oil and/or Gas were found. It 
vas found that the bottom of the sea near the island of Banka 
Makarova is covered with new sediments, while the crater is 
surrounded by boulders from the mud volcano accumulated to a 
depth of aimost 150 m. Under the cover of the new sediments 
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gray or brown sendy loams of the original Caspian Sea are to 
be found. On the basis of geological data presently available 
it can be assumed that the area of "Banka Makarova" is teo- 
tonically an independent elevation connected with the island 
of Peschanyy. This elevation is connected with the anticlinal 
fold whose central part - in the northwestern direction toward 
the island of Peschanyy - is too heavily disturbed. The cur- 
rents bursting forth after the eruption seemed to be related 
to this regional disturbance. There are 2 figures. 
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The resulta for Cu, Ni, Eaand Co ere satisfactory in 
the presence of large amaqunts of Mg, and salts of 
Mg can be ised as lupgosting electrolytes. Alu- 
minium (0-1 eh) causes L asbaessadeha and, with Ni 
and Co, Cr (+ Af} ba no interference. When 
Pb [a present the ease solution can te used for an 
amperometric délstéaination of Pb, using Ne,50, 
an ay a bors abr determination of Ca, Zn. Ni 
ot Co by tht ttethod described G S Suita 


fee Sy 
sete eaey tie : a 
ee i cs BES te Sop ay 3 
ea Sat ete fies tne 
nat Berea See wm 3 3 Sayers Bee 
Sout de ceed didai ante 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010011-0 


RE Bares, Savane, 


EensH 9 TE SARAH EM eR Bee aes Se A | pas a i rae 


APPROVED FOR RELEASE: 09/01/2001 $CIA-RDP86-00513R001962010011-0" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010011-0 
ere wee so cece an ete: Se a ee ee 


SAE ee US Ee PE eae Ae EP EUS EER A SESS Baht Bl 


ep Vptyt fb—6-¥ ab Ee a | oe 
r : Poti ytical Chemistry - Analysis of Organic Substances G-3 


Abs Jour : Referat Zhur - Khimiya, No 3, 1957, 8564 


Author =: Usmanov, Kh. U., Yakubov, A. M., and Tillayev, R. S. 


Inst : Academy of Sciences, Uzbek SSR 
Title ; Determination of Ovganic Acids by Paper Partition Chromato- 
- graphy 


Orig Pub : Dokl. An UzSSR, 1956, No 5, 23-25 (with Uzbek summary ) 


Abstract ; The adsorption of organic acids during partition chromatogra- 
phy on paper causes the foruation of "comets" (the acids do not 
move in narrow bands but trail each other) which complicates 
the identification of the acids. The additional small amounts 

evolo of a volatile acid (e.g., CHOOH or CHCOOH) to the mobile 
phase markedly decreases the adsorptidn and reduces the effect 
of the concentration on the retention time. The possibility 
of making chromatographic identification and quantitative 
estimation organic acids has been established by the determi- 
nation of 46 acids of the aliphatic and aromatic series (using 
a water-saturated solution of n-butyl alcohol containing 5% 
CHOOH as the solvent, and a 0.04% solution of bromocresol 
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ai in alochol as the developing agent). Rosolic, picric, and 
: nopicric acids do not require a developer for their quali - 
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TITLE s On some forms of spatial disorientation in pilots 


during flight 
PERIODICAL: Voprosy psikhologii, no. 6, 1962, 63-68 


TEXT: Classification and statistical data are given for 184 cases 
of spatial disorientation observed during 1944-1960. The two main 
glasses ares: (a) disorientation within the coordinate planes 
(82.6%) and (bd) disorientation w.r-t. locality (17.4%). Under the 
first heading are discussed: illusory evolution, i.e, illusions 
of curvilinear flight with a rectilinear trajectory (6255); unno- 
ticed curvilinear evolution (7.6%); loss of coordinate orienta- 
tion (4.3%); illusion of inverted (upside down) flight (8.7%). 

- Under the second heading are discussed: jllusory rotation of the 
environment in the horizontal plane (4.9%); nonrecognition of fa- 
miliar locality (12.5%). The conditions under which these distur- 

_~bances arise most often are flight in clouds, at night, and under 
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complex meteorological conditions, i.e. when the natural horizon 
is not visible and ground cues for orientation are not available. 
Such factors as theoretical and practical training, intoxication 
by alcohol, postinfectional asthenia, fatigue and depression also 
influence the appearance of disorientation. There are 3 tables. 
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7 no.385$51 '63. (MIRA 16:12) 


1. Institut geologiil imeni Kh.M, Abdullayeva AN UzSSR, 


“APPROVED F FOR RELEASE: | 09/01/2001 ‘CIA- RDP86- -00513R001962010011- 0 


“APPROVED FOR RELEASE: bdiaohs inact CIA-RDP86- tiara areata 0 


BS R107 0 FR PSEA SR eee ieee ip adoa bse nih 


“YAKUNIN, G.I.3 YAKUBOV, F. Yao 
et NERC ROPE ALY 


Efficient direction of the cooling duct in a lathe tool. Izv. AN 
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‘TITLE:  Inveetigation of the causes of toughness maxima aa a function of the re- 
lation of cutting speed to the toughness of the cutting tool 


SOURCE: AN UzSSR. Izvestiya. Seriya tekhnicheskikh nauk, no. 4, 1965, 37-43 


TOPIC TAGS: cutting tool, toughness, metal film, metal oxidation, metal cutting, 
high speed meatal cutting A 

“ABSTRACT: It hag been established that the toughness of the cutting tool is a non- 
monotonic function of the cutting speed; as the cutting speed increases, up to a 
point, the toughness increases and reaches a maximum, beyond which it decreases. 

A theory accounting for this phenomenon is given by Avakov (Pizicheskiye osnovy 
teorly stoykosti rezhushchikh instrumentov \Hoscow, Mashgiz, 1960), who also points 
out that it is analogous to wear resistance during bearing contact and infers that 
both phenomena have common roots. During reid « tee wear resistance sharply 
increases owing to the formation of peta Eine the friction surfaces; a similer 
phenomenon is assumed to occur during the cutting of metals by means of hard-alloy- - 
tipped cutting tools. Experiments with this cutting in different atmospheres (nitro- 
.| Ban, oxygen, air) ware performed to determine the relationship between varicue cut- 

| ting parameters and the nature (and_the presence or absence) of the oxide filme ---- 
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forming. during the cutting. It is established that the toughness maxima are definite- 
ly attributable to the presence of. oxide filme on the friction surfaces and that 
these maxima are conditioned by the strength of these films. A comparatively simple 
method of determining the toughness maxima is described: the experiments begin with 
“a low cutting speed (say, 20 m/min); after the thermo-e.m.£. for this speed is re- ~ 
corded, a higher speed is applied, and so on. It is shown that the presence of severa 
toughness maxima is due tothe formation of different oxide films on the friction sur- 
faces, such that each film is maxitsally strong at a different temperature. Further, 
by means of preliminary machining ‘in regimes corresponding to its toughness maximum, 
the toughness of a cutting tool may be markedly enhanced. Orig. art. has: 4 figures 
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AUTHOR: Yakubov, G.V. 


TITLE: ” The mechanism of the motion of gases in cyclonic 
chambers — 


PERIODICAL: Referativnyy zhurnal. Mekhanika, no. 5, 1962, 40 -41, 
; abstract 5B240 (fr. Kazakhsk. s. - kh. in-ta, 1960, 
Ve 8, no. 3, 191 = 206) 


TEXT: A survey is made of the experimentally determined facts which 
touch on the motion of geses in cyclonic chambers which have still 
“not been determined, in the author's opinion, with sufficient physi- 
cal explanation. The first fact is the growth of the tangential con- 
ponent of velocity in the chamber in comparison with the velocity 

of the air at the intake of the chamber, The second fact is tne ex- 
cess of the value of the tangential component of velocity in the 
burner during combustion in comparison with the quantity for its 
cold products. A description is given of the method and results for 
"the experimental investigation of the mechanism of motion of the 
‘air ie model cyclonic burners with their ‘cold air products. The 
Oard. V2 22.4 8 eet e nedu cue Glan si me eae YEE = Sateen at 
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the model are measured. On the basis of the experimental data and 


magnitudes of the velocities and pressures in various sections of 


- theoretical analysis an explanation is given of the experimental 
facts described above. [Abstractor's note: Complete translation]. 
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AUTHOR: Yakubov, G.V. 


i RR er meee 
TITLE: Application of the methods of the theory of 
similarity to the investigation of movement of gases 
in certain aerodynamic equipment 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no.8, 1962, 3, AbStHSOE 8 G22. (Tr. Kazakhsk, s.-Ich, 
in-ta, v.8, no.3, 1960, 207-214) iy 


TEXT: A theoretical presentation showing the possibility of 
applying similarity theory for investigating the motion of gases 
in cyclone furnaces is given, For all cyclone chambers and their - 
models a considerable qualitative likeness exists in spite of 
absence of (strict) similarity. A notion of likeness is 
introduced (in contrast to similarity) for aerodynamic equipment 
similar in design but differing as regards the proportions of the 
dimensions of the individual elements as well as for phenomena 
occurring in them. . The equations describing these phenomena are 
practically identical and this allows establishing (using usual 
methods) criteria which should be numerically equal to thore 
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characterizing phenomena occurring in like systems, To determine 
the criteria of likeness for the flow of gas in various models, 
equations of motion are utilized as well as the laws of 
conservation of matter and energy, the law of conservation of 
momentum and also the boundary conditions. Criteria of likeness 
are derived. Evaluation of the experimental results of the 
author and of other investigators as regards criteria of likeness 
enabled obtaining a generalization of the relationship for cyclone 
chambers for changes in the whole range of the parameters of the 
inlet and outlet conditions, the relative length and the 

roughness of the walls. The derived conclusions are sufficiently 
general to be utilized fer various groups of like phenomena. 

There are 3 references. 


[abstractor's note: Complete translation.| 
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AUTHGR: _Yakubov, G.Ve 

TITLE: Cn the mathematical expression of the second law of 
thermodynamics and on the entropy of an isolated 
system. (Topic for discussion) 


PERIODICAL: Reforativnyy zhurnal, Elektrotekhnika i energetika, 
no.13, 1962, 5, abstract 13 G 20. (Tr. Kazakhsk. 
s.-kh. in-ta, v.8, no.3, 1960, 180-190): — 


TEXT: — The author inves hamatee the known equations of enenuox / 
dynamics: ce \ 
: : 3 

& 4 2 jen a ar 

wart ; 

+ dq . 

—* re) 2 
Om <. (2) 


with emphasis upon the exact separate determination of the change 
in entropy of the thermodynamic system and the environment 
surrounding it. It is shown that as a result of realising a 


Card 1/3 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010011-0" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010011-0 


si ar AEA Sota DEES BUTS SRLS UNS PETE 
a ; eae Serta Gomme es Bis Toes 3 ORCS MEET Pale reRe ATES 


Bt Ae a eee 


S/196/62/000/013/010/018 
On the mathematical expression Of soe £200/E135 


reversible cyclic process the change in entropy of the system as 
well as of its environment equals zero. Applying the concept of 
mean temperature of a system (environment) for the elementary 
process in which the system receives heat, the author gives a 
mathematical description of the entropy change of the system 
(environment) for irreversible processes. Noting that the es 
expression dq/T under the integral sign in Eq.(2) is not an 
entropy change of the environment or of the system, the author yY 
deems that the generalization of Eqs. (1) and (2) is not valid. 
The following mathematical expression for the second’ law of : 
thermodynamics is proposed for reversible and irreversible cycles 
as applied to the environment: 


A oe) FR Se. (3) 
Sonv. = PUT ee se 


where dq denotes tne total heat received by the environment, . 
including the heat of irreversibility, i.e. the heat received as~ 
result of the irreversible transformation of the other forms of 
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energy into heat, Finally, the author considers the change in 
entropy of an isolated system in the presence of reversible and 
irreversible precesses. 

12 references. 


(Abstractor's note: Complete translation. | 
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Isolation of antibiotics of the mycetin-violarin group by 
paper chromatography. Antibiotiki 7 no.12:1063-1069, D '62, 
(MIRA 1625) 


1. Institut khimii prirodnykh soyedineniy i Institut mikrobio- 
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/ Studying the conditions for partitioning the antibiotics of the 
. mycetin-violarine group by paper chromatography. Mikrobiologiia 
31 no.33526-533 My-Je ‘62, (MIRA 15212) 
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Study of antibiotics ee by actinomycetes of the violet 
group. Mikrobiologiia 32 no.5:748754 S=-0'63 (MIRA 17:2) 


1. Institut mikrobiologii AN SSSR. 


APPROVED FOR RELEASE: “09/01/2001. TA-R RDP86- 00513R001962010011- 0 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010011-0 


— = : ae 


SHAPOSHNTKOV, VoNe, akademik; HEKHTEREVA, M.N.; YAKUBOV, G.Z.; 
KHOKHLOVA, Jud. 


Effect. “of pulittvation* einai tous on the correlation of 

components of an antibiotic produced by Actinomyces violaceus, 

strain no. 719. Dokl. AN SSSR 153 no.5:1195-1198 D '63, 
(MIRA 17:1) 

1. Institut mikrobiologii AN SSSR, 
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FEDKINA, N..G.3 KHRYASHCHEVA, K. M.3 KHOKHLOV, A. S, 
"Classification of antibiotics according to ‘chromatographic spectra'." 


report submitted for Antibiotics Cong, Prague, 15-19 Jun 6h. 


Inst forChemistry of Natural Compounds, Inst of Microbiology, AS USSR, All- 
Union Res Inst for Antibiotics, Moscow. 
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group, AntibL otiki 10 no.9:771~776 S '65. (MIRA 18:9) 
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AUTHORS: Petukhov, S., Engineer of Main Labor: Reserve! Administration, 
Yakubov, I., Engineer of Trade School No. 4 (Chimkent) 
Pos tate Ppa h slates 


TITLE: Reed Board Press (Kamyshitovyy press) 


PERIODICAL: Professional 'no-Tekhnicheskoye Obrazovaniye, 1958, # 4; 
pp 24-25 (USSR) 


ABSTRACT: A horizontal press, type IIKTP-3 is simple and valuable 
for pressing reeds for building material. The first of these 
machines was turned out by the Chimkent factory No. 4 to con- 
form with TOCT 7483-55 , which dictates dimensions of the 
slabs into which the reed-stuff is rolled. The slabs are sewn 
with cold-drawn wire of at least 1.6 mm, Weight must be 300- 
400 kg per m when machine-prepared (200-260 when by hand). 
About 100 of these presses will be manufactured in 1958. The 
presses are described in detail. 

There are 4 figures and 1 photograph. 


ASSOCIATION: Glavnoye upravieniye trudovykh rezervov (Main Labor Reserves 
Administration) 
AVAILABLE: Library of Congress 
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4, 6570 5201/8191 
AUTHORS: Biberman, L.M. and Yakubov, Ten, 


TITLE: An Approximate Method of Calcuiation of the Frank-Condon «, 
7 Factors . Sane a ee 
PERIODICAL: Optika i spektroskopiya, 1960, Vol 8, Nr 3, 
. pp 294-299 (USSR) 
ABSTRACT: The distribution of intensities: in an electron- 
| vibrational system of bands. of a diatomic molecule is 
given in terms.of the Frank-Condon factors, which are 
squares, of the integrals of overlapping of vibrational 
-wave-functions of the upper ani lower electron states! 


leg 
‘ 2 
a(v', v") = [(v', vty] 2 (I Wrv'(r)° ywrv"(r) ar | ‘as 
The number of papers. dealing with calculations of the 
Frank-Condon factors is large. Nevertheless the subject 
is not closed since the published methods are suitable 
only for calculations in the case of small quantum 


Card numbers v. ‘The approximate nethod, with its three 
1/ variants, described in the present paper can be used to Y- 


a ' 


calculate the Frank-Condon factors for large V. 
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An Approximate Method of Calculation of the Frank-Condon Factors 


Calculation of the Frank-Condon factors 1s difficult 
because of the special prope::ties of the generalized - 
Laguerre polynomials. The present paper describes three 
variants of solusion of the problem. (A) for-darge 
values. of v the Laguerre functions can be replaced by 
asymptotic expressions which are obtained using the 

4 W.K.B. method to solve Schrédinger's equation with a Morse 
potential. (B) In the regions of the "turning" points 
where the W.K.B. methed cannot be used, the Laguerre 
functions are approximated by means of monotonic sections 
of selected Hermite functions, These can be found fairly 
easily and (v', vy") gan be ‘ound by graphical integration. 
‘The precision.of the result; will increase with increase 
of v! and v" until the Morsa function represents 
accurately the experimental potential curve. . (C) Some 
problems do not require accarate knowledge of a(vt, v"). 

In such cases an approximate method of calculation of the 
Gard Frank-Condon factors can be employed in asymptotic 
o/t expressions for the Laguerre functions which need not be . 

plotted and this eases considerably the calculations. 
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An Approximate Method of Calculation of the Frank-Condon Factors 
fo check the variant (C) the authors. calculated the 
values of q(v', v") for vi = Oy-cess and 
vy" = 12 = const,, making assumptions {identical with 
those of Kivel, Mayer and Bothe (Ref 1) and using 
tabulated Hermite functions, The results are given in 
Table 1 where they are compared with the values 
calculated by Kivel et al (Hef 1), who used a computer. 
The variant (C) was also used to calculate q(v', v") 
of the first positive systen of No with v" = 8. For 
v > 4 the present authors. etployed functions obtained 
using the W.K.B. method. For v = 2 and 3 "distorted" 
functions were obtained by &. modified Pillow method 
(Ref 4). For v = 0 andv =1 the authors used harmonic 
functions: The results obtained for No are compared in 
Table 2 with the results of Jarmain and Nicholls (Ref 2); 
the latter authors published the only known table of the 
Frank-Condon factors, obtained by very laborious 
graphical integration of the Laguerre functions. 
fables 1 and 2.show that the approximate method described 
in the present paper gives satisfactory results; the a 
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errors do not exceed 20%. The large Frank-Condon 
factors, which are of main interest, can be calculated 
More precisely than the small factors. 

There are 3 es haa | 2 tables and 10 references, of 


Card which 1 is Soviet English and 1 German. 
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TITLE: Franck—Condon Factors of the Schumann—Runge Band 
Systen of the Oxygen Molecule 


PERIODICAL: Optika i spektroskopiya, 1960, Vol 9, No 3, pp 409-412 


TEXT: An approximatie method of calculating Franck—-Condon 
factors for large values of (v' + v") developed by the author and 
L.M. Biberman (Ref 7) was applied to the Schumann—Runge band 
system of 07. ‘The results are tabulated on p 411 for v' from 
0 to 5 and for v" from 6 to 20. ‘The author's Franck-—Condon 
factors (curves 3 and 6 in a figure on p 411) agreed reasonably — 
well with the values obtained by Losev (Ref 4+), who used a computer 
to solve exactly the Schrédinger equation (curves 1 and +), and 
with those reported by Fraser, Jarmain and Nichol (Ref 3) which are 
shown aS curves 2 and 5. Acknowledgement is made to L.M. Biberman 
who directed this work. 

Thera are 1 figure, 1 table and 10 references: 2 Soviet, 1 French, 
6 English and 1 German. 


SUBMITTED: November 12, 1959 
Card 1/1 


a i 
rich 44; 


jars eGR egads Bet re Ss 35) BES 
P86-00513R001962010011-0" 


fer rR Rael e bey 2 


APPROVED FOR RELEASE: 09/01/2001  CIA-RD 


“APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962010011-0 


Es se BIE SR NE BCE ee ET eS So een Were Renee Ee 


ot 


MOSKVIN, YueV. j YAKUBOV, I.T. 


Francke-Condon factors for the band systems of a lithium molecule, 
Izvevys.ucheb.zav.; fiz. no.4:17%175 ‘61. (MIRA 14:10) 


1. Moskovakiy energeticheskly institut. 
(Molecules) (Lithium) 
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“AUTHOR: | Yalcubov, L.T. 
q ceaumanaeeee 
TITLE: Asymptotic expr 
polynomials 
PERIODICAL: Izvestiya vysshilh uchebnylch zavedenily, 
Matematika, no- 1, 1963, 169 - 171 
c expressions for the generalized 
are available only when one of the 
indices is large and th’ second small. In the present note, an 
asymptotic expression is obtained for large Vv and large 
fractional a. The required asymptotic expression is found by 
approximate integration of the Schroedinger equation for a Morse 
oscillator usiny; the WKB method. The asymptotic expressions are 
derived for the following values of the argument: 


ession for the generalized Laguerre 


TEXT: published asymptoti 
Laguerre polynomials Lo (z 


z> (2v + a + 1).+\V(2v + 1)(2v + 2a + 1) ; 
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and 
7 (2v+4a+41) - Viav+1)(av+22+1) Sz. sue 
», The asymptotic expressions do not hold in the neighbourhood ! - 


f : of ; i 
? Zig = (2v+at1) 3 (2v + 1)(2v + 2a +1 


since at these points they beoome infinite. ‘ 


ASSOCIATION: Moskovskiy. energetichesldy institut 
(Moscow Power Engineering Institute) 
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: AUTHORS + Lagar'kov, A.Ne, and Yakubov, I.T.. 


TITLES The influence of radiation on the state of a gas 
- before the front of a shock wave 


“ PERIODICAL: Optika i spektroskopiya, v.l4, no.2, 1963, 199-207 


: TEXT: © The distribution of excited atoms before the front of 
(8 shock wave in a monatomic gas is examined. Firstiy, the 
' concentration nag of excited atoms before a front arising a5 4 
; result of the absorption of radiation emitted by the front is 
:; considered and integro-differential equations with respect to Mg 
, are derived, Transitions can occur between different excited 
' states and the effect of ‘the presence of a metastable state for 
~~ the case of a shock wave passing through mercury vapor is shown to-: 
. produce a considerable increase in the concentration of excited 
“| atoms. The concentration of electrons before a shock as a result 
! of photo~ionization is also considered in detail. These results 
i are compared with experiment; in particular with the work of 
“1! HeDe weymann (Phys. of Fluids, v.3s 1960, 545, and Bull. Aner. 
Phys. SoOCGe, v.6, 1961, 212). He shows that at 5 cm from the front 
4 card 1/2 
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the diffusion is ambipolar while at greater distances (5-50 cm) 
charge separation occurs, The velocity of the electric precursor 
signal is also shown to be about twice the wave velocity, This 
: effect may be connected with non-stationary waves of photo- 
' electrons, i 
There are 4 figures. . 
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Establishment of ionization equilibrium behind the shock wave 
front in an atomic gas, Zhur, tekh. fiz, 33 no.11:1344-1353 N 


63. (MIRA 16212) 


1. Moskovskiy ordena Lenina energeticheskly institut. 
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ACCESSION NR: AP4041567_  *.g 79293/64/002/003/0441/0454 
. 


- AUTHOR: Biberman, L. M.3 Vorob'yev, Ve Se; Norman, G.E.; Yakubov, I. T. 


AURORE or 


“TITLE: Radiation heating in the case of hypersonic flow 
| $OURCE: Kosmichaskiye issledovaniya, v. 2, no. 3, 1964, 441-454 


’POPIC TAGS: radiation heating, hypersonic flow, shock wave, acro~ 
dynamic heating, blunt body’ boundary layer 


ABSTRACT: The problem of the heating of a blunt body by shock-wave 
+: padiation in the case of hypersonic flow (velocities > 8 km/sec) is , 
_examined with particular attention given to the case of heating 
. caused by flow under conditions where the gas is almost completely 
' dissociated following a density jump. General expressions are given 
“to compute the radiant fluxes. The main elementary radiation proc~ 
esses involved in the determination of the plasma formed after the 
density jump are analyzed, Methods of computing the contribution 
_' of the individual radiation processes to the radiating capacity of 
‘the air are presented, The radiation in the continuous spectrum 
and in the entire aggregate of spectral lines is considered. Compu- 
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> tations indicate that: 1) there is a broad interval of temperatures, 
pressures, and thicknesses of the radiating layer in which the lines 
-< make the major contribution to the energy emitted by the plasma, 2) 

-: the total energy of a Large number of weak lines, computed integrally, 
“with a growth of optical-density may noticeably increase the contribu- 
_tion of the individually computed strong lines, and 3) in addition to 
‘the visible lines, the lines in the ultraviolet may also play an im~ 
‘portant role. Computations were also made of the coefficients of 
‘absorption and the degree of air darkening in the pressure interval 
‘p = 0.001—100 atm and for temperatures to 20,000K. The values of 
> the flow parameters at which the radiant heat flux may exceed the 
convective flow and cause aerodynamic heating are found. The state 
‘| of the gas behind the shock wave front is discussed, The causes 
: for the departure from a state of equilibrium and the regions of 
i yelaxation and quasi-stationary inequilibrium are analyzed. The 
- main processes determining the structure of the inequilibrium zone 
‘at high flow velocities are explained. Orig. art. has: 5 formulas 
‘and 3 figures. ae os 
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AUTHOR; Sevast'yanenko, V.G.; Yakubov, 1.7. , ‘ 
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 PITLE; Radiative cooling of gas heated by a strong shock wave 


 BOURCE: Optika 4 spoktroskoplya, v.10, nol, 1064, 3-10 


TOPIC TAGS: shock wave, shock wave front, shock wave heating, radiative cooling,, 
plasma cooling, argon, inert gas, shock wave tube, shock wave temperatures 


ABSTRACT: Propagation of a shock wavo through gas is accompanied by changes in ‘the 
state of the gas, which leads to formation of a region of hot strongly radiating 
gas behind the shock wave front. Although local thermodynanic equilibrium is rapid- 
ly established, this region of hot gas is not uniform. Experiments with argon in 
shock tubes carried out by H.Petschek, P.Rose, H.Glick, and A.Kantrowitz (J.Appl. 
’ Phys.26 ,83 ,1955) have shown that tho gas behind the shock wave front cools rapidly, 
and that in studying this region in a shock tube the rato of cooling must be taken 
-4nto account. Petschek et al also carried out theoretical calculations for the rate 
of cooling based on the assumption that the radiation is mainly in the continuum eal 


.that the radiation in the regions of the spectrum lines is negligible. The results 
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of their calculations are in reasonable agreement with the experimental data but - 
careful analysis shows that their approach is not entirely satisfactory. According- 

ly, in the present paper more detailed and comprehansive calculations are carried 

out for the rate of cooling of the gas behind the shock wave front. The calculations 

are based on expressions for the energy .palance. All the radiative processes (radia 

tion in the continuum and in the regions.of the lines) are considered and their re~ ; i 
lative roles are evpluated. The set of equations. describing the state of the gas is : 3 
solved approximately and then integrated to obtain a final solution for, the cases i 
of interest. Numerical evaluations are made for the case of argon and the results 

are in good: agreement with the data of Petschek et al. Although the specific calcu- 

lations are mado. for tho case of argon plasma in a hemispherical volume, the equa- 

tions and computation procedure should bo applicuble to any atomic gas. Evaluations 

of thermal conductivity show that the temperature field in the proximity of the tube 

walls is virtually time independent. From this 1t follows that although the tempem- 

ture 18 virtually constant over most of the cross section of the tube, it falls off 

rapidly at the walls. "The authors are grateful to L.M.Biberman for suggesting the 

topic and following the course of the work. The authors are also indebted to V.S. 

Vorob'ev and G.E.Norman for discussion of individual problesas." Orig.art.hag: 32 

formulas and 4 figures. ’ i 
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ACCESSION NR: AP4035700 . 8/0057/64/034/005/0879/0882 
"| AUTHOR: Yakubov, IT. i. | 
TITLE: Iouization relaxatin behind a shock wave in argon containing cesium 
; SOURCE: Zhurnal tekhnicheskoy fiziki, v.34, no.5, 1964, 879-882 ‘ 
TOPIC TAGS: shock wave, {onizatian, shock wave fjonization relaxation, argon, cesium 


ABSTRACT: The time constant (relaxation time) for the approach to jonizatinn equi- 
librium behind a shock f ont in argon containing cesium is calculated, and the re~ 
sules are compared with experimental data of A.F. Haught (Phys .Fluids ,5 ,1337,1963) - : 
se assumed that the important process is exciation of cesiua atoms, and tha a ce 
sita, atom, once it is excited, becomes ionized without appreciable further delay. 


The excitation of cesium atoms by radiation from the equilibrium region is discussed, 
and it is concluded that the effect of this process is negligible under the condi- 
tions of Haught's experiments, although it could be important at higher cesium con~ 
centrations. Radiative processes are therefore neglected, and the kinetic equations 
describing the production and heating of tho electron gas contain terms to account 
for the following proceeses? excitation of cesium atoms by impact with argon atoms 
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and with electrons; ionization of (unexcited) cesium atoms by electron impact; and 
elastic collisions of electrons with cesium atoms, argon atoms, and ions. The cross 
soction for oxcitation of cesium oh argon impact is assumed to rise linearly with 
energy and to reach the value 10-20 em? at 1 eV above the threshold. Tho cross soc- 
tion for excitation of cesium by electron impact is assumed to be equal to the known 
exross section for sodium. The cross sections for the elastic processes were taken 
from recent sources (if. Petschek and &.Byron, Ann. Phys.1,270 ,1957; L.M.Biberman, I.T. 
Yakubov ,ZhTF ,30 ,1344 ,1963; C.L.Chen and M. Racthor , Phys.Rev, 128 ,2679 ,1963) . The ten- 
peratures were introduced by averaging the cross sections over appropriate Maxwell- 
jan distributions, and the kinetic equations were solved numerically with tho as- 
sumptions that the total gas pressure and the atom and ion temperatures are constant. 
Curves are given showing the calculated relaxation time as a function of cesium con- 
contration for fixed argon concentration and temperature, and as a function of ar- 
gon temporature for fixed argon and cosiun concentrations. Theso calculated curves 
are compared with oxporimontal data of Haught, and good agrooment is found. “The 
author is grateful to Prof.L.M,Biberman for discussing the work," Orig.art,has! 

6 formulas and 2 figures. : 
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TITLE: Energy radiated by argon plasma in spectral Lines [Paper presented a at the 


Symposlum-on- the “Intensities-and— Contour: Sharses Oe: E Spect i Lines: held” in= 
Krasntoyarok in: June-July” 19647 oe i pec ae 


SOURCE: - ‘Optika i spektroskopiya, v. 19, no. 4, 1965, 497-500 


TOPIC TAGS: argon, plasma radiation, spectral Line, spectral energy distribution, 
electron transition = 


“| ABSTRACT: The article is devoted to the calculation of the energy radiated by an 7 
“| equilibrium argon’ ‘plasma in the 6,000—17,000C temperature range with particular. 
emphasis on the energy radiated in numerous spectral lines, The continuous 
‘spectrum is also considered, At pressures of 1 and 10 atm, the calculations were | 
made for the energy radiated by a hemispherical volume of gas through a unit area ; 
located at the center of the base of the hemlaphere mone lake 
fi 4 
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